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Abstract of JP1 0242500 
PROBLEM TO BE SOLVED: To provide a 
monolithic light-receiving and -emitting 
element by which both a laser oscillation 
characteristic in a light-emitting part and a 
light- to-current conversion efficiency in a light- 
receiving part can be ensured well. 
SOLUTION: A light-emitting part 100A and a 
light-receiving part 100B are formed at least in 
two regions on a high-resistance 
semiconductor substrate 101. The light- 
emitting part 100A is composed of a vertical 
resonator-type surface emitting laser 100A1 
and of a PIN photodiode 100A2, and the 
quantity of radiate light of the laser 100A1 is 
monitored by the photodiode 100A2. The light- 
receiving part 100B is composed of a PIN 
photodiode having a resonator structure, and 
its resonator length is constituted so as to be 
resonated with reference to the wavelength of 
the radiant light of the laser 100A1 at room 
temperature. In addition, a lower-part mirror in 
the part of the photodiode 100A2 is removed 
by forming a hole part 120 in the part and in 
the part of the semiconductor substrate 101. 
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BR 5 9- 1 0 2, |1W P I3>^H103,K 
JRS10 4, nl^v^^ H105, n!DBR?7 
-10 6, nI?7»yKil07, TSr14f 108, pi 
^ 7 ~j KJB 10 9, »2©pflI>BR55-110, 
20 P S3V^ hJf 1 1 1 MOCVDttTi 
t'^v^l' (H5 (a) ) o * 
Hlfc«-C«i» fiSSiSJS* 7 0 0TCtU )£ftE;£>£ 1 5 
40 0 To r r t L, IIIIfelRfti: LTI±TMG a ( h U > 

A) VMftt LTIiAsHa'Sr. nffl 

K-/<> > t fCI±H2 S e t, pffl K-/<> h fc LT 
liDEZn (yifU'i'v?) ZZtt^tim^Zo 
T% K _tf v^Sr4f-9SW K-t:>^*l±, |l»pl 
DBR55-10 2O*!. n SD B R 5 9 - 1 0 6 <D 
&Jf, nl#7 7 10 7, pl^7-;KH09, 
|2«pIDBR.7-l 1 0O#i*2Xl 0 
18 (cm- 3) tU glOpi^V^UlO 
50 3 , n Iay^H105, g2«pl3>^?H 



(7) 
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111^1X1019 (cm- 3) t Ltz 0 *H 

&&2*ttzi>*. MBEfti:J:otit:^ + 5/t^fi$ 

[0 0 3 6 ] fEiCVDfttaotxt:^^ 
">^;^Ji±^ 2 5 0 t>nt' n-AfSS^S i 0 2« 

1 i*Jg«i"*o :o«Mi i**9W 

[0 0 3 7] tttfcSP 1 1 2 <T)Win<n>VVX Y/i? 10 

->R 1 -eS*3tLT^«rv^SBJ^S: % >f * > if - A 

xyfv/S (J£lT\ RIBEffitlfi-T) t:J:0, pi 
^ 7 KJS 1 0 9^itX7f'//ifi% 
BR. *H»«|-C{i^y f-v^^-x i: LTf±*S*i: T;i/=f 
>Orl^#*£fflv^ lxiO-3Torr. 
3imL«ES:4 0 0 Vt Ltz Q CCT% pi#5 7KI 
1 0 9 tf>&+S tL^xyf >^L&v*coWU frt*JB<D 

|£2?)piyDBR^-110G9AlA siO- ffi 

sra#?»c»<fc-*-* (@s (b) ) o c 1 

1 3 ijefiE-f STta&K, pS^77KI109t»2^ 
pIDB R^7-l 1 0Ot^<b^-^*^)VMffi^ 

[0 0 3 8] Z<D&, l^v* h/<*-VR 1 4rflfc& Bfe 
HfJEl&C VDST% Sffitz 1 0 0 0t>nFn- 
Agftos i 0 2j»*Ri 1 4 *®jS;1-&o ^<o^<07° 30 
n-tr^^f^i: LT(i. ^«ESjg£ 4 5 0 t\ JHfl-i: Lf 

siH 4 (^yy7» tmmzmmL, +tU7^ 

v^TSOG (Sp i n on Grass) 154: 

fl*Hk *feJ:3 0 0W3 0m a**H4K+-e^- 

(SI 6 (a) ) o 
[0 0 3 9] >Xlz, SOGll 1 5i:S i O2II 1 4 
ix-yj-yy/ty 9 It, «m LfcpSin >99 mi 
1 lO«ffifcB-^4r*J:^ ^3jEffl-ftS*fe (HI 6 40 
(b) ) o x7f>^t:iifff¥StI^ffl^/:Ktt 
(RIE) ScSrHUBU RJ&#\xfcL 
t\ S F 6 x CHF s&Xt/A r *ffl*^;b-£"C«ffl L 

[0 0 4 0] »36»1 0 0 A£*i#ct-£tLT^<7) 

£#8151 0 0B S#» 1 OOB^f 

3tfficoR*t** f *«tB^ftiS*w4:^ J: 0 CnlDB R S 
7-106^5^7^LTX7f >n^>o ZtDJ-yf- 

>^ofc*u, (Sill 2 («iifs i 02) 

U ^v^yrZti&^ZX'Zc^g-ytU 1 0 0 a tn&i so 
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l/^h/^->R2t3gjSUv»4 (H 

7 (a) ) o 

[0 0 4 1 ] {K'nSt - 5 -y ^Wffil 1 7 A, 

B*®«1-*rt:ftK, «*SS1 0 OAtgytSBl 0 0B 
OJSH£. nin>^ hi! 1 0 5 0SMri*atBi"&£ 
txyfV^tSo - COJ- 7f > 7<niz*>\Z^ l^v^h 
/^->R2*^iL/:t> «11I3 (Witf S i O 
2) frJKJflfcU iy^v^Six&^S-Cft^lSjtWl 0 

0 Aisi^JtSSl 0 0B Uvxh 
/^->R3*MLtv^ (17 (b) ) o 

[0 0 4 2 ] 7^IS1 1 8 A. 

B*®j£1-£fc»i::, _L-engl3>^^ M10 5 OS 

E*aa3*fcfflww>flB«^ ^io p ih>^m 

1 0 3i f Iffit4i-CXyf >/t&o :<^)X7f^' 

I 4 («x.tfS i O2) SrJgffiU xyfV/Sft^ 
Sf&vW&jfclSl 0 0 A & X Zf^jftU 1 0 0Bttttt4 
nffln hJi 1 0 5C0*W*am**3tffl 

^£ttSt-*"&fS*^ l/y^f/^-'/R4*MLT 
(0 8 (a) ) o 
[0 0 4 3 ] £ h\Z^ l/y^fy^->R4S:^iL, 
SHI 5 (WilfS i O2) fcJ&JflELfclft, 

0 0 A±5i 00B^lf)pl3:>^^M 
103^1±t, 5&#«1 0 0 AiJ-fctrSjfeffl-l 00BO 
nl3>-^ m 1 0 5H±fc*«*MK«ift$*&fc 

^Ifjn^^v^Uct *>R*LT, y^Siigl 1 9 

&o dO^JBt*l 1 9cojgtf;H*fcO. K7^fX7f> 

/*fflv^:tWiu^ ^co^si^i 1 9Kis*t 

■y^>^\ *>SVMi^>f yV^V-Ci <9JBJffi"f*i £ 
ttS4 0 1 9KA&jft*»Kftx.T. ± 

h yj fc(±»5R>f *>4trtiALti»BLt fc <t v*o 
ZLXZbtz, 5£jteSB 1 0 OAWO^l^plDB 
R^7-102 «rBfc*-r&fctf>K. ffllx-tf^-x* b^-y 
J*«l 2 0*J&J«Lfc (18 (b) ) o 
[0 0 4 4] tLttfti:, 2-15 *i&*L 

r, »iOpfi3>^H10 3 0«BLfc8»i:» 

1 <D P M*-^ y ^mffil 18A> B*. nl^y^^ 
Ml 0 50lffiL/:S^:ni^-^ ^Igl 1 7 
A, B£> Sfei:«20pS3>^^ mill oatt 

SI 1 6 t&ftO'J -7 h ^-^ffitc J: 13 JgjRL. N 2#H 
att-4 0 0t^7n^>^S:ff^ (ffl9) o 

[0045] ja±oxet;i 0. a 1 KTfi-r*; } ) *sv 

9 1 0 0 ***JS1- *o 

[ 0 0 4 6] iis^ ±teoHififfilHii3^t:. *JltcJ3lrt 



* 

fcWH* 1 0-242§00 
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S ELt:ov>T^Lfc^ -*-*>*6WIII-V8eS**v> 

tiii-vi8i*ov c s ELcov>rtfficafflti, 

OpIDBR57-l 1 0 **v»fcfl|jti: L, 9 2 <D p 
-3 ^m@l 1 6 *«J«Ufe«K. *U»fS i o 
2 itTa 20 5 Lfcttt##115 9 - 

[0 0 4 7] JttT\ ±tRWLfc*»«^>"J5"* 



[0 0 4 8] (Hifeflj 2 ) h i o ii, *§mnit* -9 ? 
Tv -72 0 o<9«j£*^i"«»fc*M&l2"Ci&s<, 

[0 0 4 9] 0 + , #"7X^C9}§IK£«2 0 1 <D—Jj<V 

j yy^yXfrbttk-vJ *n*M&u>X2 0 2 A^jS 
S*t, ft6*0*ffiic«±, ■7-f*n»*l/yX2 0 2O* 
tt K fi^f Jt^t2o o«*U4MB * *t Etff ^ 2 

0 2 Jiyu-X-ft^l^-T-^ v^I^Xoftfr •? S 

£*»3fc * -caE*** UJB*f*#* *ft »t 4 - 

[0 0 5 0] %Vv9TVf2 0 0(±> t^'Jv-^S 
jJJtff 1 0 0*tMSffl2*5ET W*fc»*Lfc«><& 
70nWV>^2 0 2 i: EiJfft^ 2 0 3 Sr-ttL 
-rk«»1®2^7CTU"f^^BsS;L/>:S?§*«2 0 1 t 

* >"J -> y ^Sa**^ 100«0 l — -9* ffiMffliJ t B«f« 

0 0 0 AA^OtiiStofcWfttt^ ^"f * 

^U>X2 0 2 <93ttt* t — Sff-4J:-9t-, LT £ *b 
ISI«f «^ 2 0 3 t , ^'Jv^ SJMfcX* 1 

0 0 ±?5£ftSB lOOBRtlOOBL =Sr^^^^B&¥ 
ffK ft * i ? tT5R "J * tt-C v>4 o i 

C-C, 1 0 0, v^ntftju 

>X2 0 2, iStff^^f- 2 0 3 l± -tit-eft 2 5fc5ET W * 

v * T^2 0 0 fcWHSfcflsjfc 
KfMS U *«K4iajitWSE* , ^»^* ^ fcfcfc'hSUb 
\£y*Tv72 0 0 li#*£'.hS!U £1* , 

[0 0 5 1] Z.<r>1byi-J9~r-j-f2 0 0 liH^L&nr?- 
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±x 9 -c r^mfcz ti. ttr^i x * 2 0 1 *>hheb*k, 

jfefa? 2 0 1 OEaffiKitLTHH-^'f 

>X2 0 2 roftj&**S-S.fc 5 2 0 1 frb — 

seoElt*ll-c"r*J:U-cv»4 0 z <o tub, *nnM<v 

ft\£y{?TV72 0 0I±7 *-*X^-**SrtT-9'J2'H** 

10 [0 0 5 2] iOfctf* 97Vt2 0 0 li. H 

Urft?- 2 0 3O2 o^fBi^co^t'J^^. x * «0 h 

fVX^&ORJtfft^rt* «J*2 0 3 R-COEUff*** 
WtJi-^TSjfcgB 1 0 OBRUAWtSi?^ $B&2 
0 3 LX'<D®fflti> s l£l3:1''<t J §:3t®' 1 0 0 BLCAIt 
•fbllK^ HJiJf+g-T- 2 0 3 omVZtfVkfthixX^ho 
*jllftfffC»±fH*2 0 3 RO0W3fc4 t «»+ l*@*f* 
co^tc. ffiJA2 0 3 LOiaWjtWitJ- l*B*f*«)* 
uiSi-p't, c<oi]iff*&?-2 o 3 <D*ft?ti<r>ffi&* 
20 ■i£offitS»cXU — X-fbLTV^So 

[0 0 5 3] C036bry^Ty^"2 0 OCftftK 

[o o 5,4] t-r. mW)®&2 o 5 u .to 1 0 

0 AOVC S E Lrt^-^frtfiat-f -<7)i:^. V 
CSELOmi***t-lSCT, 0 0AOP IN 
7* b *- Ki:St*ti*** I -VSE»»2 0 4t- 

^ffiL, IgS&Elf&2 0 5 C7-f- ysl-y{rifrVZ>Zt 

30 [0 0 5 5] f&T&^l 0 0 A*&tBW3*.fcl'~y*li 
E$f^2 0 3 ^Si§L. r?"f ^n*t*V/^X2 0 2 

1 o T*f -f ^ oE»iB±i:**Sft*. #f-fx* 
56^0RS+7fe(±^'f ^□MlJU'>X2 0 2 tMU 0 

0 3 CJ:oTH»fSft, »«*i:J:oT»i* 
1 0 0 B R t^:*^ 1 0 0 B L CA»tS 0 
53t»l 0 0B R, ^TfcSBl 0 0 B L»c**l**«1:* 
-tiiWI-VJ!«i2 0 6 R, I-V«j*»2 0 6 L 
T-^ttS L, Sfti««» 2 0 7 T-ttt-rtLO«-»Oj|* t 
i i t C £ 1) ■/ ^ •> ^ ^^fet 1 I- ? ^ 7 -fl^- (T 

40 es) £*fcaju ira*i«M»2 o 8 -e^n-Fft-om-s-o 

5ft]^i;4ifclCJ; Ij-f-^fi* (RFS) =S:^mi-4o 
[0 0 5 6] JBL±»WUfcJ:^^ *«WO*>"JVf 

[0 0 5 7] 

50 f7t h Vt LtzZtizX 0 



(9) 



ftffiW- 1 0-242500 
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$65feSB«OV C S E L <OtiS2j £ * SB#m*l-«0 

[0 0 5 8] ^l&WO^y'J^y^ftf&Jt*^* 

ft £111 6- i:75*r-# 4„ 10 

[HI] #«9I*>— tWMHK**^ 'J vy^gf&ftSf 

[@2] HI (C^-t^ft^«t»&^ttia-C*4o 
[13] (1) 3fcKi»v»-CRi*JGfl:S*Jfci:5, 
y % @1 KjSV'T nIDB R 3 5-10 6 B<9^?T$C& 

[14] (1) Si:Uv*tRiS:nlDBR^7-l 0 

6 BcD^Tmts^Tx-jb&m^fcjttmt u sjtssi 20 
-ft & ^-r 1 -e* * o 

[15] (a) - (b) li. *ftWHli:*t«0 

[19 6] (a) - (b) i±> tti^md K3IS«*fr 
tt & fijg :/ n -fe -x £• WL m ~f h tz i6 (O m »& Bf S (EI T £> 
<5> o 

[H7] (a) - (b) «±. ffLWi6 K5l§«§fr 

[BI8] (a) - (b) H\ <-fL-rfLH7U3IS«S# 

[19] HS^gigtt&lrfciiiSit^n-fe^SrBigai- 
[110] *§bW<0—%mm\z%hih}£y9Tv7*:m* 
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[111] fe^MO^S 'Ji/y^ftS&jftS^OBfffi** 

1 0 0 a 

100A1 VCSEL 
1 0 0 A 2 PINl7*h^>ft-K 
1 0 0 B , 100BR, 100BL S 3688 
1 0 1 ffi«fit<Z)¥*<M6« 
10 2 *1 ^pSDB R 5 7- 
10 3 Hi ^pl^>^^ h« 
1 0 4 KiRJB 
0 5 nlSn V hJf 

106A, 106B n ISD BR^ 7- 

P I^77 KJf 
g2^piDBR 3 7- 



0 6 

0 7 



1 
1 
1 

1 0 8 
1 0 9 
1 1 
1 1 
1 
1 
1 
1 
1 
1 

11 
1 2 0 

1 1 , 
R 1 , 

2 0 1 
0 2 
0 3 
0 4 
0 5 
0 7 
0 8 



S i O 2 &«R 

SOGJR 

1 1 8 A. 1 1 8 B 
7 A, 1 1 7 B 

9 &mm 

0 TtSB 

.12.13,14 
. R 2 , R 3 . R 4 

203 R. 203L 

2 0 6 R, 206L 
IE lb HISS 

2>D**tfM« 



I 5 ffill 



i -vse- 



iia 3] 



[14] 



0.8' 



43 o.4 



0.2 
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600 700 800 900 1000 
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